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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate blurring of 
picture date of square sampling obtained by 
interpolating the signal value of the vacant pixel 
position of the picture date of tesselated sampling. 
SOLUTION: When a picture obtaining means 6 
acquires a picture by check sampling, sampling 
information J concerning sampling arrangement at 
the time acquiring picture is given to picture data S1 
at the time of obtaining the picture data S1 of square 
sampling by prescribed interpolating arithmetic. When 
it is judged that the picture is acquired by tesslated 
sampling based on sampling information J, by 
interpolation arithmetic different from prescribed 
interpolation arithmetic in stead of the signal valve of 

a vacant pixel position generated by the prescribed interpolation arithmetic by the means 
6, a signal valve at vacant pixel position is generated to obtain picture data of new square 
sampling. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln an image conversion method which performs a conversion process to image 
data of a square sampling obtained by generating a signal value in a hole picture element 
position of image data of a check sampling by predetermined interpolating calculation, An 
image conversion method which replaces said conversion process with a signal value 
generated by said predetermined interpolating calculation, and is characterized by said 
predetermined interpolating calculation being processing which generates a signal value in 
said hole picture element position by different interpolating calculation, and obtains image 
data of a new square sampling. 

[Claim 2]As opposed to signal values other than a signal value generated by said 
predetermined interpolating calculation [ in / in said different interpolating calculation / said 
image data ], The image conversion method according to claim 1 being the interpolating 
calculation which performs filtering processing with an interpolation filter which has 
arrangement of a filter factor which rotated arrangement of a filter factor in a high order 
interpolation filter of NxM (at least one side of N and M is three or more) 45 degrees. 
[Claim 3]The image conversion method according to claim 2, wherein said filter factor is a 
filter factor of an interpolation filter which performs a Cubic spline interpolation operation of 
4x4. 

[Claim 4]lt comes to give sampling information showing whether a picture expressed by 
said image data was caught by check sampling, or it caught by square sampling to image 
data of said square sampling, An image conversion method of three given in any 1 
paragraph from claim 1 characterized by performing said processing which obtains image 
data of a new square sampling only when it is distinguished that said picture was caught by 
this sampling information by check sampling. 

[Claim 5]ln an image conversion device provided with a conversion process means to 
perform a conversion process to image data of a square sampling obtained by generating a 
signal value in a hole picture element position of image data of a check sampling by 
predetermined interpolating calculation, An image conversion device which replaces said 
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conversion process means with a signal value generated by said predetermined 
interpolating calculation, and is characterized by said predetermined interpolating 
calculation being a means to perform a conversion process which generates a signal value 
in said hole picture element position by different interpolating calculation, and obtains 
image data of a new square sampling. 

[Claim 6]Said different interpolating calculation in said conversion process means, As 
opposed to signal values other than a signal value generated by said predetermined 
interpolating calculation in said image data, The image conversion device according to 
claim 5 being the interpolating calculation which performs filtering processing with an 
interpolation filter which has arrangement of a filter factor which rotated arrangement of a 
filter factor in a high order interpolation filter of NxM (at least one side of N and M is three or 
more) 45 degrees. 

[Claim 7]The image conversion device according to claim 6, wherein said filter factor is a 
filter factor of an interpolation filter which performs a Cubic spline interpolation operation of 
4x4. 

[Claim 8]lt comes to give sampling information showing whether a picture expressed by 
said image data was caught by check sampling, or it caught by square sampling to image 
data of said square sampling, Have further a discriminating means which distinguishes 
whether said picture was caught by this sampling information by check sampling, and said 
conversion process means, An image conversion device of seven given in any 1 paragraph 
from claim 5 being a means to perform said processing which obtains image data of a new 
square sampling only when said picture having been caught by said discriminating means 
by check sampling, and having been carried out is distinguished. 
[Claim 9]A signal value in a hole picture element position of image data of a check 
sampling, In a recording medium which recorded a program for making a computer perform 
an image conversion method which has the procedure of performing a conversion process 
to image data of the Masakata sampling obtained by generating by predetermined 
interpolating calculation and in which computer reading is possible, a procedure of 
performing said conversion process, A recording medium which replaces with a signal 
value generated by said predetermined interpolating calculation, and is characterized by 
said predetermined interpolating calculation being the procedure of performing processing 
which generates a signal value in said hole picture element position by different 
interpolating calculation, and obtains image data of a new square sampling and in which 
computer reading is possible. 

[Claim 10]As opposed to signal values other than a signal value generated by said 
predetermined interpolating calculation [ in / in said different interpolating calculation / said 
image data ], Arrangement of a filter factor in a high order interpolation filter of NxM (at 
least one side of N and M is three or more), A recording medium being the interpolating 
calculation which performs filtering processing with an interpolation filter which has 
arrangement of a filter factor which made it rotate 45 degrees and in which the computer 
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reading according to claim 9 is possible. 

[Claim 11]A recording medium in which the computer reading according to claim 10 is 
possible, wherein said filter factor is a filter factor of an interpolation filter which performs a 
Cubic spline interpolation operation of 4x4. 

[Claim 12]It comes to give sampling information showing whether a picture expressed by 
said image data was caught by check sampling, or it caught by square sampling to image 
data of said square sampling, A procedure of having further a procedure which 
distinguishes whether said picture having been caught by this sampling information by 
check sampling, and performing said conversion process, A recording medium which can 
computer read an any 1 paragraph statement of 1 1 from claim 9 being the procedure of 
performing said processing which obtains image data of a new square sampling only when 
said picture having been caught by check sampling by said procedure to distinguish, and 
having been carried out is distinguished. 

[Claim 13]An imaging device having an image conversion device of eight given in any 1 
paragraph from claim 5. 

[Claim 14] An output unit having an image conversion device of eight given in any 1 
paragraph from claim 5. 



[Translation done.] 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]A check sampling is changed into a square sampling in this 
invention. 

Therefore, it is related with the recording medium which recorded the program for making a 
computer perform the image conversion method which performs a conversion process to 
the obtained image data, a device, and an image conversion method and in which 
computer reading is possible. 

[0002] 

[Description of the Prior Art]ln a digital electronic "still" camera (it is considered as a digital 
camera below), As opposed to the digital image data which memorized to recording media 
formed in the inside of a digital camera by using as digital image data the picture acquired 
by photography, such as an internal memory and an IC card, and was memorized, After 
performing image processing, such as gradation processing and sharpness emphasis 
processing, the picture acquired by photography as a soft copy on the display as hard 
copies, such as a print, is reproducible. Thus, when reproducing the picture acquired with 
the digital camera, having the same high-definition image quality as the photograph printed 
from the negative film is expected. For this reason, the film information given to image data 
when giving and outputting imaging information, such as existence of the stroboscope at 
the time of acquiring a picture and a kind of lighting, to the image data obtained in the 
digital camera and performing image processing is referred to, The image restoration 
method which was made to perform more suitable image processing to image data is 
proposed (JP,10-191246,A). 

[0003]On the other hand, in order to obtain image data in a digital camera or a scanner, it is 
necessary to catch a picture by predetermined sampling arrangement. As sampling 
arrangement for catching such a picture, the check sampling which catches a picture so 
that it may have a signal value in the position of O seal and may not have a signal value in 
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the position (it is considered as a hole picture element position below) of x seal is known in 
pixel arrangement as shown in drawing 3 . The information of this check sampling which will 
be actually acquired if it is the same area, since a pixel is arranged and it becomes as 
shown in drawing 11 (a), and a pixel becomes dense as compared with pixel arrangement 
(the Masakata sampling is called) as shown in drawing 1 1 (b) increases. Although the 
image data of a check sampling is obtained by taking a photograph with the digital camera 
which has CCD by which the optoelectric transducer has been arranged in checkers etc., 
Once using CCD by which the optoelectric transducer has been arranged in the shape of 
Masakata in a digital camera and incorporating image data in one photography, it can 
obtain also by shifting CCD in the direction of 45 slant, and incorporating the 2nd image 
data. It can obtain also by making checkered the sampling of the image data obtained by 
CCD by which the optoelectric transducer has been arranged in the shape of Masakata. 
[0004]However, in the image output device and image processing device which are 
outputted to generating picture media, such as a CRT monitor and a print paper, O Since 
the image data by which the square sampling which has a signal value in all the positions of 
a seal and x seal was made is made into the displaying object or the processing object, In 
order to display the image data by which the check sampling was made, it is necessary to 
compute the signal value in the position of x seal, and to change image data into a square 
sampling from a check sampling by performing interpolating calculation to the signal value 
in the position of O seal. 

[0005]With for this reason, a linear interpolation filter as shown in drawing 4 to the 
checkered signal value which has arranged the micro lens in checkers in the preceding 
paragraph of CCD in a camera, and was acquired in CCD. The method of changing the 
image data by which the check sampling was carried out into the image data by which the 
Masakata sampling was carried out is proposed by computing the signal value in x position 
of drawing 3 by performing filtering processing which calculates the average value of a 
vertical and horizontal signal value (JP,5-145857,A). 
[0006] 

[Problem(s) to be Solved by the InventionjHowever, the method indicated to above- 
mentioned JP,5-145857,A, Since the signal value of the hole picture element position is 
calculated using the interpolation filter which has the characteristic of the outline rhombus 
shown in drawing 4 by computing average value with a simple signal value of the four 
directions in the hole picture element position of x seal of drawing 3 , There is a problem 
that the picture expressed by the image data from which what can hold the information in 
the Nyquist rate of the image data by which the check sampling was carried out was 
obtained will fade. Therefore, even if image processing is performed to the image data 
produced by doing in this way or it reproduces image data, it is difficult to acquire a high- 
definition picture. 

[0007]Also when this invention is made in view of the above-mentioned situation and the 
image data of a check sampling is changed into the image data of a square sampling, It 
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aims at providing the recording medium which recorded the program for making a computer 
perform the image conversion method and device which can change image data so that a 
high-definition picture can be acquired, and an image conversion method and in which 
computer reading is possible. 
[0008] 

[Means for Solving the Problem]An image conversion method by this invention a signal 
value in a hole picture element position of image data of a check sampling, In an image 
conversion method which performs a conversion process to image data of a square 
sampling obtained by generating by predetermined interpolating calculation, said 
conversion process, It replaces with a signal value generated by said predetermined 
interpolating calculation, and is characterized by said predetermined interpolating 
calculation being processing which generates a signal value in said hole picture element 
position by different interpolating calculation, and obtains image data of a new square 
sampling. 

[0009]"Predetermined interpolating calculation" means interpolating calculation which 
computes a signal value of a hole picture element position by a comparatively simple 
operation, as indicated, for example to above-mentioned JP,5-145857,A. 
[0010]With "different interpolating calculation", arrangement of a filter factor in a high order 
interpolation filter of NxM (at least one side of N and M is three or more), for example, 
Interpolating calculation which performs filtering processing with an interpolation filter which 
has arrangement of a filter factor which made it rotate 45 degrees, By performing filtering 
processing also like a lengthwise direction, after computing a signal value in a hole picture 
element position by performing filtering processing to a transverse direction of a picture, A 
thing of interpolating calculation which computes a signal value of a hole picture element 
position so that a Japanese quince of a picture may decrease, such as interpolating 
calculation which calculates a signal value in all the hole picture element positions, is said. 
[001 1]Here, it presupposed "At least one side of N and M is three or more" because in the 
case of N= 2 and M= 2 a high order interpolation filter did not become but it became a 
linear interpolation filter. As for N and M, it is needless to say that it is a positive integer. 
[0012]ln this case, it is preferred that said filter factor is a filter factor of an interpolation filter 
which performs a Cubic spline interpolation operation of 4x4. 

[0013]ln this invention, when the square sampling of the image data is carried out from the 
first, processing is not performed at all. 

[0014]ln an image conversion method by this invention, When coming to give sampling 
information showing whether a picture expressed by said image data was caught by check 
sampling, or it caught by square sampling to image data of said square sampling, Only 
when it is distinguished that said picture was caught by this sampling information by check 
sampling, it is preferred to perform said processing which obtains image data of a new 
square sampling. 

[0015]Here as a method of "giving sampling information", . Create a file different from 
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image data to an archive medium which records image data which describes sampling 
information to a file header of image data, and describe sampling information here. When 
recording two or more image data on one archive medium, a file which describes 
information about image data can be created, and various methods, such as describing 
sampling information to this file, can be adopted. 

[001 6]lt is preferred that it is the information which can distinguish a check sampling and 
the Masakata sampling as "sampling information", A sign with which a check sampling and 
the Masakata sampling are expressed, respectively, information which expresses a pixel 
number at the time of picture prehension or the frequency characteristic of each sampling 
arrangement in addition to this sign, etc. are employable. 

[0017]An image conversion device by this invention a signal value in a hole picture element 
position of image data of a check sampling, In an image conversion device which it had, a 
conversion process means to perform a conversion process to image data of a square 
sampling obtained by generating by predetermined interpolating calculation said conversion 
process means, It replaces with a signal value generated by said predetermined 
interpolating calculation, and is characterized by said predetermined interpolating 
calculation being a means to perform a conversion process which generates a signal value 
in said hole picture element position by different interpolating calculation, and obtains 
image data of a new square sampling. 

[0018]ln an image conversion device by this invention, Said different interpolating 
calculation in said conversion process means, As opposed to signal values other than a 
signal value generated by said predetermined interpolating calculation in said image data, It 
is preferred that it is the interpolating calculation which performs filtering processing with an 
interpolation filter which has arrangement of a filter factor which rotated arrangement of a 
filter factor in a high order interpolation filter of NxM (at least one side of N and M is three or 
more) 45 degrees. 

[0019]ln this case, it is preferred that said filter factor is a filter factor of an interpolation filter 
which performs a Cubic spline interpolation operation of 4x4. 

[0020]ln an image conversion device according to this invention well, When coming to give 
sampling information showing whether a picture expressed by said image data was caught 
by check sampling, or it caught by square sampling to image data of said square sampling, 
**, Have further a discriminating means which distinguishes whether said picture was 
caught by this sampling information by check sampling, and said conversion process 
means, Only when said picture having been caught by said discriminating means by check 
sampling, and having been carried out is distinguished, it is preferred that it is a means to 
perform said processing which obtains image data of a new square sampling. 
[0021]An image conversion method by this invention may be recorded on a recording 
medium in which computer reading is possible as a program for performing a computer, 
and may be provided. 

[0022]An image conversion device by this invention may be formed in imaging devices, 
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such as a digital camera, and it may provide in output units, such as a printer. 
[0023] 

[Effect of the lnvention]According to this invention, replacing with the signal value 
generated by predetermined interpolating calculation, and different interpolating calculation 
from predetermined interpolating calculation generating the signal value in a hole picture 
element position, and having obtained the image data of a new square sampling A sake, 
The image data of a new square sampling becomes what has a few Japanese quince of a 
picture as compared with the image data to which predetermined interpolating calculation 
was performed. Therefore, a high-definition picture with few Japanese quinces can be 
acquired by reproducing a picture by this new image data, or performing image processing. 
[0024]Here, a picture can be interpolated, without [ without it will obscure a picture if the 
high order interpolation filter of NxM is used when performing interpolating calculation to the 
image data by which the Masakata sampling was carried out, and ] spoiling the 
reappearance range of the original picture. On the other hand, signal values other than the 
signal value generated by the predetermined interpolating calculation in image data are the 
image data of the check sampling before performing predetermined interpolating calculation 
itself. Therefore, by considering it as the interpolating calculation by the interpolation filter 
which has arrangement of the filter factor which rotated arrangement of the filter factor of 
such a high order interpolation filter for different interpolating calculation 45 degrees, 
Without [ without the frequency characteristic of a picture obscures a picture to the image 
data of a check sampling inclined in the direction rotated 45 degrees as compared with the 
Masakata sampling, and ] spoiling the reappearance range of the original picture, 
interpolating calculation can be performed and the image data of the new Masakata 
sampling can be obtained. 

[0025]By giving the sampling information about the sampling arrangement at the time of 
picture prehension to image data, If sampling information is referred to, the image data can 
know promptly what was caught by the check sampling, and the thing caught by the 
Masakata sampling, and the propriety of the operation for obtaining the image data of the 
new Masakata sampling can be judged easily. 
[0026] 

[Embodiment of the lnvention]With reference to drawings, the embodiment of this invention 
is described below. Drawing 1 is a schematic block diagram showing the composition of the 
image output system which applied the image conversion device by the embodiment of this 
invention. As shown in drawing 1, the image output system by this embodiment is provided 
with the following. 

While acquiring the image data S1 by catching a picture by predetermined sampling 
arrangement, The picture reading means 1 for processing to the image data SI outputted 
from the image acquiring means 6 which gives sampling information J about sampling 
arrangement to the image data S1, and outputs it, and reading the image data S1. 
The discriminating means 2 which distinguishes whether the sampling arrangement at the 
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time of catching a picture in the image acquiring means 6 is a check sampling or a square 

sampling based on sampling information J given to the image data S1. 

The image processing means 3 which performs image processing including the conversion 

process later mentioned to the image data S1 based on the discriminated result in the 

discriminating means 2, and obtains the processed image data S2. 

The reproduction means 4 which reproduces the processed image data S2. 

[0027] Drawing 2 is a block diagram showing an example of the image acquiring means 6. 
As shown in dr awin g 2, the image acquiring means 6 For example, CCD7 which is a digital 
camera and obtains the image data SO which catches the picture of a scene by check 
sampling and expresses a picture, The check square conversion method 8 which performs 
interpolating calculation to the image data SO of a check sampling, changes the sampling 
arrangement of the image data SO into a square sampling from a check sampling, and 
obtains the image data S1 of a square sampling, The information about the sampling 
arrangement at the time of catching a picture is set to sampling information J, and it has the 
recording device 9 which gives this to the image data S1 and is recorded on the media 10, 
such as a memory card. When CCD7 is the Masakata sampling from the first, the check 
Masakata conversion method 8 is not formed in the image acquiring means 6, but the 
image data SO obtained in CCD7 is recorded on the media 10 as the image data S1 as it is 
with sampling information J. 

[0028]On the other hand, when the image acquiring means 6 was a scanner which reads a 
picture in photoelectricity, in order to have caught the picture by check sampling, the image 
data SO obtained carried out the check sampling by shifting half a pixel of positions which 
carry out sample hold for every scan of one line. In this case, the check Masakata 
conversion method 8 shown in drawing 2 is formed in a scanner, the sampling arrangement 
of the image data SO is changed into the Masakata sampling from a check sampling by this, 
and the image data S1 of the Masakata sampling is obtained. 

[0029]When the check sampling of the image data SO is carried out, as shown in drawing 3 , 
in the picture element position of O, it has a signal value, but in the picture element position 
of x, it does not have a signal value. Therefore, in the check square conversion method 8, 
For example, as indicated to above-mentioned JP,5-145857,A, interpolating calculation is 
performed by the linear interpolation filter as shown in drawing 4 using the signal value of O 
picture element position, the signal value of x picture element position is calculated, and the 
image data S1 of the Masakata sampling is obtained. 

[0030]The recording device 9 gives sampling information J to the image data S1, and 
records it on the media 10. .As this grant method, describe sampling information J to the 
file header of the image data S1. . Describe the image data S1 and sampling information J 
to the separate file in the media 10. When recording two or more image data S1 on the 
media 10, the file which describes the information about the image data S1 can be created, 
and various methods, such as describing sampling information J to this file, can be 
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adopted. 

[0031]Here, the information etc. which show the pixel number at the time of the sign and 
picture prehension which express distinction of the sign showing distinction of a check 
sampling and a square sampling, a check sampling, and a square sampling as sampling 
information J, and the frequency characteristic of the image data SO are mentioned. 
[0032]As sampling information J, are not limited to these, and when the image data SO is a 
square sampling, When information may not be given at all and sampling arrangement can 
be specified according to the model of image acquiring means 6, it may be the information 
about the model. 

[0033]lt returns to drayyingjl , the discriminating means 2 is based on sampling information 
J, and the sampling arrangement at the time of prehension of a picture is distinguished. 
Here, if sampling information J is a sign showing a check sampling and a square sampling, 
that sign will be distinguished, and when it adds to this sign and the pixel number at the 
time of picture prehension is contained in sampling information J, while distinguishing a 
sign, the frequency characteristic of the image data S1 is also distinguished. When 
sampling information J is the information which shows the frequency characteristic of the 
image data S1 , sampling arrangement is distinguished from the shape of a response where 
it is expressed by the frequency characteristic. 

[0034]The image processing means 3 performs image processing as follows to the image 
data S1 according to the discriminated result in the discriminating means 2, and obtains the 
processed image data S2. Drawing 5 is a schematic block diagram showing the 
composition of the image processing means 3. As shown in drawing 5 , the image 
processing means 3 is provided with the following. 

When it is distinguished that the sampling arrangement at the time of catching a picture in 
the image acquiring means 6 is a check sampling, A conversion process means 12 to 
perform interpolating calculation by the interpolation filter FO later mentioned to the image 
data S1 only using the signal value of O picture element position of the image data S1 , and 
to obtain image data S1' of a new square sampling. 

A processing means 13 to perform image processing, such as gradation processing and 
sharpness emphasis processing, to image data S1\ and to obtain the processed image 
data S2. 

The conversion process means 12 outputs the image data S1 as it is, without processing in 
any way, when it is distinguished that the sampling arrangement at the time of catching a 
picture is a square sampling. 

[0035]ln the conversion process means 12, interpolating calculation is performed to the 
image data S1 as follows. As shown in drawing 3 , although the image data SO by which the 
check sampling was carried out has a signal value in O picture element position, in x 
picture element position, it does not have a signal value. On the other hand, although the 
image data S1 of a square sampling has a signal value of x picture element position, Since 
this is called for by the interpolating calculation using the interpolation filter of the linearity 
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which has the characteristic shown in drawing 4 in the image acquiring means 6, the picture 
expressed by the image data S1 is what has a large Japanese quince. With for this reason, 
the interpolation filter FO which has a coefficient which shows drawing 5 the conversion 
process means 12. Perform filtering processing to the image data S1 only using the signal 
value of O picture element position acquired in the image acquiring means 6, and the signal 
value of x picture element position is calculated, By replacing this with the signal value of x 
picture element position in the image data S1, new image data S1' by which the square 
sampling was carried out is obtained. It says that this filtering processing collapses the filter 
factor of the interpolation filter FO in the signal value in O picture element position. 
[0036]The interpolation filter FO is created as follows. First, since the interpolation 
coefficients of the one-dimensional Cubic spline interpolation operation for calculating the 
signal value in the 4-pixel middle point are -1/16, 9/16, 9/16, and -1/16, if this is developed 
to two dimensions, they will serve as an interpolation filter which consists of a coefficient 
matrix of 4x4 as shown in drawijig_6. And the interpolation filter FO which has arrangement 
of the filter factor shown in drawing 5j s obtained by rotating arrangement of the filter factor 
of this interpolation filter 45 degrees. 

[0037]Here, the high order interpolating calculation can interpolate a picture like a Cubic 
spline interpolation operation, without [ without it obscures a picture, and ] spoiling the 
reappearance range of the original picture. As compared with the Masakata sampling to 
which the check sampling shown in drawing 3 has a signal value also in the position of x 
seal, the frequency characteristic of the picture inclines in the direction rotated 45 degrees. 
With for this reason, the interpolation filter FO which shows arrangement of the filter factor 
of an interpolation filter which performs the Cubic spline interpolation operation shown in 
drawing 6 to drawing 5 which made it rotate 45 degrees. If interpolating calculation is 
performed only using the signal value of O picture element position of the image data S1, 
the picture expressed by obtained image data S1\ There is no lack of the Japanese quince 
of a picture and the reappearance range of the original picture like the case where filtering 
processing by the interpolation filter shown in drawing 6 to the image data by which the 
Masakata sampling was carried out is performed. 

[0038]Soft copy devices of the reproduction means 4, such as hard copy devices, such as a 
digital photograph silver salt printer and an ink-jet printer, CRT, and a liquid crystal display, 
etc. are refreshable considering the processed image data S2 as a visible image. 
[0039]Subsequently, operation of this embodiment is explained. Drawing 7 is a flow chart 
which shows operation of this embodiment. As shown in drawing 7 , the image data S1 and 
sampling information J which were first acquired in the image acquiring means 6 are read in 
the picture reading means 1, and are inputted into the image processing means 3 and the 
discriminating means 2 (Step S1). In the discriminating means 2, it is distinguished based 
on sampling information J whether the sampling arrangement at the time of catching a 
picture in the image acquiring means 6 is a check sampling or it is a square sampling (Step 
S2). And when a discriminated result is a square sampling, in (Step S3) and the image 
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processing means 3, only image processing in the processing means 13 is performed to 
the image data S1, and the processed image data S2 is obtained (step S4). It is reproduced 
in the reproduction means 4 (Step S5), and the processed image data S2 ends processing. 
[0040]On the other hand, when a discriminated result is a check sampling, Step S3 is 
denied, in the conversion process means 12, interpolating calculation by the interpolation 
filter FO is performed to the image data S1, and image data S1' of a new square sampling is 
obtained (Step S6). And in the processing means 13, image processing is performed to 
image data S1' of a new square sampling, and the processed image data S2 is obtained 
(step S4). It is reproduced in the reproduction means 4 (Step S5), and the processed image 
data S2 ends processing. 

[0041]Thus, when the picture was caught by the check sampling and it is distinguished in 
this embodiment based on sampling information J at the time of catching a picture. 
Generating the signal value of x picture element position, and having obtained image data 
S1' of a new square sampling by the interpolating calculation using the different 
interpolation filter FO from the interpolating calculation performed in the image acquiring 
means 6, a sake, New image data S1' of a square sampling becomes what has a few 
Japanese quince of a picture as compared with the image data S1. Therefore, a high- 
definition picture with few Japanese quinces can be acquired by performing image 
processing to this new image data S1\ 

[0042]By giving sampling information J about the sampling arrangement at the time of 
picture prehension to the image data S1 , . The picture expressed by the image data S1 if 
sampling information J is referred to would not be caught by check sampling. It can be 
known promptly whether it is what was caught by the Masakata sampling, and the propriety 
of the operation for obtaining image data S1' of the new Masakata sampling can be judged 
easily. 

[0043]ln the above-mentioned embodiment, in the conversion process means 12, although 
the interpolation filter FO as shown in drawing 5 is performing interpolating calculation, it is 
good also as an interpolation filter in which the filter factor has been arranged in checkers 
using 0 as shown in drawing 8. It is good also as an interpolation filter of the shape of 
Masakata which interpolated zero between the filter factors of the interpolation filter FO as 
shown in drawing 9. If drawing 8 and the interpolation filter shown in 9 are used here, the 
computational complexity for multiplying by 0 will increase, but. For example, when it 
mounts the arithmetic element only for product sum operation like DSP (Digital Signal 
Processor) in a device, the direction which calculated only by simple product sum operation 
can process at a high speed more. Therefore, by using the arithmetic element only for such 
product sum operation, without making calculation time increase, even if an operation 
amount increases, the interpolation filter FO can perform filtering processing, and the image 
data S1 of the Masakata sampling can be obtained. 

[0044]ln the above-mentioned embodiment, although the interpolation filter for performing a 
Cubic spline interpolation operation is used, if it is an interpolation filter for performing 
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interpolating calculation with the high order B spline interpolation operation, Lagrange 
interpolating calculation, etc., anythings are applicable. Although the interpolation filter of 
4x4 is used, it is not limited to this, and any filters are applicable if either one of N or M is an 
interpolation filter which becomes three or more. 

[0045]ln the above-mentioned embodiment, in the conversion process means 12, although 
the interpolation filter F0 is performing interpolating calculation, O After computing the 
signal value in x picture element position by performing filtering processing to the 
transverse direction of a picture only using the signal value of a picture element position, it 
may be made to perform interpolating calculation which calculates the signal value in all the 
x picture element positions by performing filtering processing also like a lengthwise 
direction. 

[0046]As opposed to becoming a response of the shape of a rhombus when the Nyquist 
rate of the image data by which the check sampling was carried out is expressed with two 
dimensions here, as shown in dra wing 10 (a), After performing filtering processing to the 
transverse direction of the picture mentioned above, the filter characteristics at the time of 
performing filtering processing to a lengthwise direction serve as a response of rectangular 
shape as shown in drawing 10 (b). It is a Nyquist rate of the image data by which the 
Masakata sampling of fs/2 was carried out in drawing 10 , In drawing 10 (a), a solid line 
shows the frequency band which can reproduce the picture of a check sampling, and the 
solid line shows the position from which the response of a filter is set to one half in drawing 
10 (b). Therefore, when filtering processing about the direction of the picture mentioned 
above to the image data by which the check sampling was carried out in every direction is 
performed, the range which multiplied the frequency characteristic of drawing 10 (a) by the 
frequency characteristic of drawing 10 (b) serves as a frequency band which can reproduce 
the picture after filtering processing. However, since the portion shown with the slash of 
drawing 10 (c) in this case will be lost by filtering processing, the reappearance range of the 
original picture will be spoiled. For this reason, as filter characteristics are changed and it is 
shown in drawing 10 (d), it is possible to change the position from which the response of a 
filter is set to one half, but. Since according to this the shadow area shown in drawing 10 
(e) overflows the characteristic shown in drawing 10 (a), distortion takes place by return 
and Elian Zingg occurs, the image quality of the picture acquired will deteriorate. Therefore, 
since interpolating calculation can be performed without [ without it obscures a picture by 
performing interpolating calculation using the above-mentioned interpolation filter F0, and ] 
spoiling the reappearance range of the original picture, it is more desirable. 
[0047]Although the image data S1 acquired in the image acquiring means 6 was recorded 
on the media 10 with sampling information J in the above-mentioned embodiment and data 
is read in the picture reading means 1, The image data S1 may be transmitted to the 
picture reading means 1 via a network with sampling information J. In this case, it replaces 
with the recording device 9 of the image acquiring means 6, and the interface for 
connecting the image acquiring means 6 and the picture reading means 1 is used. 
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[0048]Although sampling information J was given to the image data S1 in the image 
acquiring means 6 and it has distinguished whether it is a check sampling or it is the 
Masakata sampling in the discriminating means 2 in the above-mentioned embodiment, 
When it turns out that the image data S1 is altogether obtained by check sampling, In the 
image processing means 3, it may be made to process, without [ without it gives sampling 
information J to especially the image data S1, and ] performing that distinction which is a 
check sampling or is a square sampling by the discriminating means 2. 
[0049]ln the above-mentioned embodiment, although the image conversion device by this 
invention is formed in the image output system, further again, It may provide in imaging 
devices, such as a scanner which reads a picture in a digital camera or a film, and may 
provide in output units which reproduce the image data obtained in these imaging devices, 
such as a monitor and a printer. Of course, it may use as an image conversion device 
simple substance. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]The schematic block diagram showing the composition of the image output 
system which applied the image conversion device by the embodiment of this invention 
[Drawing 2]The schematic block diagram showing the composition of an image acquiring 
means 

[Dr awing 3] The figure showing the pixel arrangement of image data by which the check 
sampling was carried out 

[Drawing 4]The figure showing a linear interpolation filter 

[Drawing 5]The schematic block diagram showing the composition of an image processing 
means 

[ Drawing 6] The figure showing the interpolation filter which performs a two-dimensional 
Cubic spline interpolation operation 

[Drawing 7]The flow chart which shows operation of this embodiment 

[Drawing_8]The figure showing other examples of an interpolation filter 

[Drawi ng 9] The figure showing other examples of an interpolation filter 

[Drawing 10]The figure showing the frequency characteristic of a check sampling and a 

square sampling 

[Dra wing 1 1] The figure showing pixel arrangement of a check sampling and a square 
sampling 

[Description of Notations] 

1 Picture reading means 

2 Discriminating means 

3 Image processing means 

4 Reproduction means 

6 Image acquiring means 

7 CCD 

8 Check square conversion method 

9 Recording device 
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10 Media 

12 Conversion process means 

13 Processing means 



[Translation done.] 
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fe5Ct*#mt1-5t>©T*fc5„ 
[0 0 18] ft*, ^IgWKiSB&g&SlBKfc^T 
tt» fflSE3E*«ia¥ai- & 5 i58E*4 5 ttM Kite , 

$nfcf5#ffiEA^©ft#ttt*tL.-C» NXM (N, M© 
'>*< tt>-*»i3 6t±) 0!*fto«IH]7--f ^tdstt 
■5 7-f/W#!&©i2g£\ 4 5&®1fcZ-&1ty 4 
»©Elt*£'1-5*IW y a >\>$ X ox 7 w /v* y y ^ 

[0 0 19] COi^ iJE?^/^^, 4X4© 

cubic^ 7"7 ^w^^s^ff o mrny -< w © y a * 

[0 0 2 0] 4$>, *|gPJI^J;5H^m^«{CjoVNT 

fci»«r*iiH'^y ^^•tta^tfjfsiE^-y-v^y ^^© 

mmT-f^tts-zhxtezm&io. m-t>yv>^m 
m\cx *> mtimm^^yy]) yy\zx vmfezntc 

? \c x <o mil s h $ hit t mm s t ©* . atr is 
*r)t7i]E7jf->-7 , y ^^©B^x-^^ms^a^fi 1 ^ 

[0 0 2 1] *^P^^«t5B{t^7J?i*3^t° 
^-^lcH^$-tir5fcfe©7n^7At UT, 3^ 
- ^ KIR 9 ^Ti6 4 Eftfltft »i ffift L T L T t> J: v ^. 

[00 2 2] **PJlcJ;5B^«lKe?rrv ! ^ 

ti'&mcmixhx^\ 

[0 0 2 3] 

[^P^©^*] **^fc«fctvff, B/f3t©ffirai»S»C«fc 9 
§ irfcft *«tft*.-c » Fir 3t©*8MSil t I4H4 h 

frfc/iiETJ-y- ^7 y V^roB&x-* «t 5 Lfc 
frfc4!E73^>7 , y ^^'©B^x-^14, Bff^© 

iS/J?/i^t©t45. Lfcf'ot, C©frfc4B^T- 
^{Ct9B^SrW4Lfc9, Bft^a^^Tofc 9 1"5 C 
£ K «t 9 . *>^'>4^aBK©B{t5r#5 C £ ^T?t 

[0024] lEX-V-yy']) yyztitcW&r- 



7 

B^f??ll£lffl££&?Ci:#<, I®^^ffiF^1-?>Ct 

So Lfdiot^ gft£*&Ffl^fl£, ^roi^/i^^co 
«P^7^*©:7^l^&$rtf>g2tt£4 5g[sli|te£#fc 

[0 0 2 5] £ fc, PHMfiEISOifl'T'!) V^iattl^M 

]) >y\c£vmfe£fotz^<Dfr$:mh\z!mZ>-ttfX' 20 
j&rfcftjE^f-vyy y^coB&:r-*£#Sfc«>tf> 

[0 0 2 6] 

[^p^onifew^] urmm^mLx^momm 

# J %W$. ; r — $ S 1 tc#^LTUj*)1-SB<t!J&#¥JS: 

ea^a^tifcB&x-^s n^^LT^a^js-rt 

J^S-^T, B«!&#^li:6ic:fcV>TB{fe£ffliffiL.fc 

v xrx-hzfr&mmirzmm® 2 1 , njw^s 2 n 

S 2&#*i6{fc8!'9¥I9:3 t> ^S^^B^r-^ 40 
[0 0 2 7] 12 \*m&M'&^& 6 <D-mZ7Fi-7'a V 

9 mxfoh, m 2 \c7jk-ti. o \zm®M'&^tk e &m*-i-£ 
m.£9m&Lxmvt&$ttwmy t -fi S0S:#5'CC 

D7i, fi&V^yV ^©B&rWSOlcttLTM 
FAStgSrIfeLT. B&T-* S 0 Wif V7*y >^ffiS* 

v>7v yyomm?-? s i sr»5mteiE*«^a 

8 k, m&S:ffifeLtzm<DV>yv >-^E«^Hi-5tff 50 
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mi-fy^v k lt, c^b^t-c^s i 

&T-*S 1 £ U^r-f Tl OfcffiftSftS. 
[0 0 2 8] -*\ B&I&#¥S6 #iS{fe&%«ft£ft 
*ft5*3-*T-Cfc-5#£-l£> Btt^rfrft-y-^y >^ 

#£\ * * * ±fc»H 2 t*-ftUfelE*IE**a 8 #R 

[0 0 2 9] 4j3, B«r f -^ s o asm*H->-yy ^ 
Sftfcfc©-?*)**^ B3fc*1-J:5fcO©H*ffiil 

^Ttt, f!l^tf±IE#P¥5- 1 4 5 8 5 7lC|Efc^ix 
It X 5 {-OW*teg©<I-§-ffi5rffl^THl4 Ic^i-J; 9 4 

s 1 «sf»e>ix5. 

[0 0 3 0] B»¥a9tt, H^t-^s 1 tiJ-^yy 
>-^1t«J Srf+^LTyx-fTl Olcie^-fStWX-fe 
5„ CC0#^*fei: UTfi, Ilf-^Sl©77-f/V 

ft<D%\* <r>y 7 ■< MzmWf—f> s l^it^f-vT'y y 

S 1 SrSE»i-5BRlC B&x-* S 1 icM-fSlW^^ia 

So 

[0031] cct\ v^itffij k b-cn, m 

rjife-y->7°y V^it^iE^-f-VT'y V^OEgiJ4r 
*1-!B-g-tB^ffii£BfwB*S, Hiftx-^SOWHR 

[0 0 3 2] *43, fy^y V^flia J t L. TllCiXt. 
tilS^Sixi'bo-CHt* < . B^r-^ S o^jE^f-^ 

&oTt>J:<, B^w#¥S6©^aic^u.T-y-v7°y 

[0033] HiicM 1 ?. W8U^«k2ri, t^'jy^ 
w# j i^s^^t. B^wa^icfc^s-y-vT'y 
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inm-ti k ki>\cm&T—? s 1 

[00 34] Bii^a^g 3 f±, WgiJ^S 2 Icfctf 5¥U 
»Jft*l^tTli<k7 f -^s l dftLTTIEOJ^icL- 
TBlk«a*:ltUT«I**«{k9 , -^S2Sr*6t>0 10 
"Cfc*. H5liHift*!!ia^a3©*|^«:*i-1RI»7 f ny 
*B-C*>5. H5lc*1M:9l::. SH(M&&^B:3tt. H 

ftr-* s i ©OiB*tt«©ft#lto**ffl vt, H{fe 

ra***ifiu-r, frfcfti**^j> ^romo.?-* 
s i ' s«**aa¥a 1 2 1 , b&x- * s 1 ' 
2tLTPg»s*&a> ->+-y**&is*G;a^©B&*o.a£ 

2feLT&a&3MB®r-*S2£#3*!i3¥&l 3 i£ 20 

**>\ a&M&a^ai 2t3«£ffiffiLfc§gO 
fyy y ^EBtfjE^f-^y v^TfoS tMS'J^n 
fc»^lwf4» ftfe&a-HTSCi^jKB&T-^S l£ 

* © s * m * -f- s t) © t? fe 5 o 

[0 0 3 5] l 2 Icfcv^te, BUT© J: 5 

icLTBIttx-* S 1 K^LTWIHRIt^JSS^S. EH 

o« v omm&u^io^xiz{B-%m.z-g-fz>i)K xit 
*fyyy v^oBfcT-* s i ttxBSHiSoff 30 

9*$ix5B<l!l4*'^*#V^©£#oT^5o CO 

fE**aa*a i 2 «t, igsic^t-^msrWi-sffi 

W7-f;^ F o Icj: 9 , B^&*W56ic:fc^Ti&l#£ 

Sr*J6, Z.fo*W&r-9 S 1 lc:fc(75 xBsSftefiWff 
#-ffiire^*x.6C<bt-J;i?> y ^ 40 

iJFixfcB&x-* S 1' £#5t>©T-fc5„ co 
y yfUmkit. if B l7-{HF0©7^;^ 

[0 0 3 6] H^7-<;U^F0f4WTOJ:5l-LT^ 

i ^ocubic^T'y-i' ^mmm%(omm^kmi. 

-1/16, 9/16, 9/16, -1/1 6T-&5fc 
ft, C^^2^7clC®Mi-5tH6lC^1-J; ^(C4 X4 
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ffiP B ^^o:7-</i^#$c©8EB£4 5g[elte$-ti:5 
my FO^bW. 

[0 0 3 7] CCT\ Cubic^T-y-fySF^^gOip 

&X'$z>h<o-?hz>o H3ic*i-rtJfe v -y->-/y 
xfnoiiBl-'bffi^ffl^WI-SjE^y/y v<7kit& 

L-ci^sfcoifcs. cofcfe. mei^-rcubic*:/ 

B£ 4 5flf|HllES*fcH 5 KSH-ffiffi? ^ F 0 1 J: 
•J v B#x-^ S 1 OOH^teBoff ^Ht©^£ffl^T 
ft^fc®^-* Si' fcj; *) * 

LTiH6ic*-t-ttffi7^/v^{c «t57^/v^ y v^&a 

[0 0 38] S±^l8:4f4, r-^^^Kffi^/y ^ 
-iVW^y by"V V^^O^n— Kalf-7^ 
CRT, jfo&X-f ^7 p Wf©y7 haf-r/^ 
Saa^B^x-^ S 2 Sr"5I^i LTff£pJf£ 

[0 0 3 9] fc^-c, #2«6»IB©»f1M;:o^-cift?l!1- 

So m7it^mmrM<Dm¥^iryt2-^^-bX'h 

'# $ ttfcB^r - 9 S 1 *s i u*f - y J #B 

»2fcj3V^TI±, f-V/y V^'ft#JIC*-^V^T, Bft 
te#^S6 (dfcVNTB^^JiiEUfcKO-y-^/y ^^S2 

B^rtTte-y->-/y v^x-fcs^E^-y-yyy >?xhz> 

*»#«»JS*u* (7ry7S2) . -t LT, WMSSd 5 
E75f->-/y >^'T'feofc»^IC« Ufy7S3) , 
Hift«HI¥Sl!3t43V^, B«t7='-^S llc^LT^a 
fgl 3lci3tt5B^ao^^$^T*aa^B^ 
f f -^S2iS»e>ix5 U7y7S4) . *&a^B^ 
7 : -^S2(iff4^S4{CfcVNTS*^^ Ufy/S 

5) . ^a^^T-r^o 

[0040] m^sk^ttn&^yy >?vh<? 

It&G-fctix? -yy°S 3*s53E*ix. Ii»lfgi2 

IC*5V>TB^X-^ S 1 |C» LT*HW7 /u* F 0 IC i 

SffiMSIIfdsifiS^-CirfcftjE^f-^y y^©ltf 
-j? Si' *s»e>*v4 U7?7"S6) . ^LT, frfc 
^E*f->/y y^©Ifr-^ S 1' l;^Ltfelf 

ix 1 3 ^is^xw&fam&i&ziixyt-mftfrm&T-* 

S2imbtl& Uf?yS4) o MI^»7-? 
S 2(±S^^4lc4o^TS4$^ Ury7S5) , 

[0 0 4 1 ] rroi^l:, *HJSff^tc4oVNTfi, B(ft 
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^©B&x-* S 1' £#5J:5Kbfcfc*, 
jE*-tJ->7°U V^©BfcT-* S 1' 11, H^x-^S 

ot, Ccofffc^S^r-^ S 1' K*fL-CB&*&a& 
Jfei-rtlcit), **^>ftVNjl&Bff©Bi!£#3^i 10 

[oo4 2] B&*i£fl$©f-yyy v^beshm 

t (J , f->7"!J ^'flfS j fc^-ttufPHfex-* 
S 1 ic «fc "9 ftSitSB^Jftttf-^y ^fcJ: 0 Jt» 

a»&B*>fc*gS frfc/<ejE*-y->-7°y y^© 

I|t-?S1' &l»5fc*©S*©^5$:#Sfc*JBr 

[0 0 4 3] ft*S, ±IElfeKS»l6t48V^-CHt» 20 
¥»1 2(Cfc^T(4, H5lc*1"J:5**inil7-f/w^F 

F0O7-/ ^«SSoBl; 0 *«in Lfc]E^©ffiFfl7 
^Srffiffli-5t, 0 t-5 

d\ ^JX-figfilwD S P (Digital Signal Processor) 

©i 5 ft«»*»*fflo«ll*^tlt»i-*»e-Kfi. 
*.Tl>«IH^IKI*lSJq$*5^i:*<1iW7-f/v^F0 

7-f/i^y ^^asrffoT, aETj-y-v^y y^* 

[0 0 4 4] ilEHJfi^SI^^V^Tfi. Cubic* 

7*7 -f VfclBISJISrfi 1 5 fcft©*tlH]7 -f /U* LT 
B*7?M yttraftJI. 7?y>-i?*ffiffim& 

^^StW^tiiffl-fSC i#T*#-5o 4 40 

St> N, M©Vvffta»— ##3fiU:i:*5 

[0 0 4 5] fcti, ±SBHJg^H^*3^T«, ^m^S 
fSl 2fc*J^-C. *|Sj7-r/w*F0fc:J:»)*Mai*£ 
ffoT^S^, OiS^i«©<f-§-ffi©^-^fflV^T®-fe© 

^ftaSrlt-fCirti!?. ^T©xjS^{iB(-*iit5<f 50 
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£ * * 5 ttmStH * ft o X o \z L X i> X v \ 

[0046] rfite-fyyvy-yzntcmwf- 

2<D-t4** VmW&*2ft.7tXikttm\ 0 (a) t 
^1-<fc?&S»tt©l/*#^*i&5©l-ttL-r;. ±3* 
LfcH«l©**|pJt7^/w^y >^«iaSrl6LfcS» tt 

»1, 111 10 (b) \C7jk1-£ot£&Mft<Ol'7>#>'Xtt£ 
5„ EUOtC&V^Tf s/2fi]E*-y->'7 , y >^ 

SftfcB&x-*©:^** hJS&l&T-fc*) , El 10 
(a) ICioV^-CHrtTfelrV-T'y i/wm&imwuwi 
U B10 (b) |c*3Vn-CH7w 

\ztt\^xhmLtzm&<nw.Wjmz^x<Dy a /\<? y 

vyM^Iim, El 10 (a) *>flttfttttt£H 
10 (b) ©HjK««Ht*»tfclS6B!iS7-f^y>'^ 
ft.a«©iii«lA J fl?i»riB*«jK»»«ii:*5. U6»L* 

# e> . c ©»£-b io(c) ©<^»T?*i-«B^is 

*y^&afc±0i*cfrftTL*5fc», t£©B^©S 
JELTEIIO (d) lc*1"J: 5 IC7^/V^©V'^jK>'^ 
Ma5t01O (e) {^-r^gP^d s 01O (a) 

ts%i-i#tti»e)f±*ttiu-cjf9jgLs** s iec y^y t 
mbtiz>wm<Dmm>£iti.x 
Ltz&ix. h&ffifflyjWFozm^xm 

7c©iS^©ffmi5HSra* ft < «W*ll*:ff 5 C 
[0 0 4 7] Sfc % ±IEH*S^tC*5V^Tfi; Pi^R# 

^©6{c*5v^xfe#tfciB^x-^s i £-y>-7°y 

ItS J irttfC^x^Tl OI^IE^LT, mW&IHfrWL 

^•y-yyy v^iwsj iHia? H7-^^^ttii 
Mfflftil:^LTfcJ:v\ c©»^-. B«ft#¥ 

fSl irSrSjjEi-SfcfeW-O^-^i-f^^vNfjjx 

[0 0 4 8] ^blc, JifBUJfeJf^^fcV^Tft, B^® 
|§^6 K&vv-CB&x-* s 1 ic-y>-7y J 
*lJ»J^g:2lc*5V^Tmfe v f•>7y >-^Xfe§ 

s i ^^xme-y-^y >-^tcj; t> '&btitc.i><ox* 
hhz. tftftfr^X^Z i. 5 4Wt(l, t < I-B^t 
-^s iic-y-vyy>-^«j^##i-5^ift<, 

[ 0 0 4 9] ^fjtct/t, JbKHi£^fil-:fc^Tf4. * 
|g ?^ n «t z B ^m^S * B^ ffl 73 •> * ^ A (cK: (t X ^ 



(8) 
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*-*-^«©JWfti8*fcKttTfc.fc<» :ftf>©lMt 
[01] #8H©HffiJB»fcJ:3Wfc£*g«&»fflL 

im3] nmwfv v^stvfciiifeT-^oii^iae 

[04] fflUfttiffl 7 ^ M Sr*i-H 

[HI 6] 2^Cubic7.7 P 7-f^*WSI»* : ff 5*tlSJ7 

[07] *SHtJg«©»ffS:*i-7o-^+- h 
[18] t^7^;V?©tt©i^t0 
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= [09] fflffiy 4 m (ofaowzTF-tm 
[010] mit^yyvyyaxxfiE^yy'v^^o) 

[0ii] firttv-y?}) yfteXtftti-yy}) y?<D 
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[88] 



0 -1/256 0 
0 -9/256 -9/256 0 
-9/256 81/256 -9/256 
-1/256 B1/256 81/256 -1/256 
-9/256 81/256 -9/256 
0 -9/256 -9/256 0 
0 -1/256 Q 



[15] 



]si J~ 



-1/256 
-G/256 -9,-256 
-9/258 8 1/256 -S/25S 
-1/256 81/256 81/256 -1/256 
-ff/256 81/256 -0/255 



-1/25B 



[09] 



0 0 0 -1/256 0 0 0 

0 0 -9/256 0 -9/256 0 0 

0 -9/256 0 B1/256 0 -9/256 0 
-1/256 0 81/256 1 81/256 0 -1/256 

0 -9/256 0 81/256 0 -9/256 0 

0 0 -9/256 O -9/256 0 0 

0 0 0 -1/256 0 0 0 



-1/256 -9/256 -9/256 -1/256 

-9/256 81/256 81/256 -9/256 

-9/256 81/256 81/256 -9/256 

-1/256 -9/258 -9/256 -1/256 
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